U pper gastrointestinal bleeding (UGIB) is a major indication for hospital admissions in North America (1) , and a common indication for inpatient endoscopic procedures. Many episodes may be self-limited, but there are significant morbidity and mortality rates (5% to 10%) associated with bleeding episodes (2) . Interestingly, although there have been therapeutic advances in endoscopic hemostasis and advances in medical therapies for ulcer bleeding, mortality rates have not significantly changed in the past decades (2) .
Currently, guidelines support the use of upper endoscopy within 24 h for patients presenting with UGIB (3). The advantages of undergoing earlier endoscopy include achieving hemostasis more quickly, possibly preventing complications, decreasing transfusions and length of hospital stay for these patients (3) (4) (5) . Aggressive resuscitation has shown a mortality benefit in the setting of UGIB. (6) . Meta-analyses and reviews (7, 8) suggest a significant benefit of endoscopy and proton pump inhibitor use, particularly for ulcers with active bleeding or high-risk stigmata for bleeding. However, the optimal timing for endoscopy has not been clearly established.
The performance and timing of endoscopy is highly variable and may depend on patient characteristics, as well as timing of presentation, timing of referral to endoscopist and availability of endoscopic facilities. If there is a benefit to earlier endoscopy, which could achieve earlier hemostasis and potentially decrease morbidity and mortality, then time to endoscopy would be an independent predictor of improved patient outcomes. If rapid endoscopy is beneficial, it may place significant burdens on hospital care providers to provide active 24 h endoscopic coverage and necessitate urgent transfers of patients to centres with endoscopy units during offhours periods. bACkGrouNd: Upper gastrointestinal bleeding (UGIB) is a common problem associated with significant morbidity and mortality. Previous studies show that immediate endoscopies do not affect outcomes in patients; however, endoscopic interventions have evolved. The present retrospective review of endoscopies performed at a large teaching hospital assessed the timing of endoscopy with respect to the morbidity and mortality of UGIB. METHodS: Diagnostic billing codes were used to assess all inpatients of gastroenterologists at the University Hospital of the London Health Sciences Centre, London, Ontario, from July 2004 to June 2006, using a centralized data recording system. Time to endoscopy (within 6 h, 6 h to 24 h and beyond 24 h) were compared for the outcomes of mortality, need for surgery and transfusion requirements. rESuLTS: From July 2004 to June 2006, there were 502 upper endoscopies performed for the indication of suspected UGIB and 375 for overt acute nonvariceal UGIB. Approximately 10% of cases revealed variceal bleeding. When comparing endoscopy within 6 h with endoscopy at 6 h to 24 h, there were no significant differences in mortality, need for surgery (OR 3.6 and 2.8, respectively, compared with endoscopy beyond 24 h) or transfusion requirements. Even when assessing the group that received endoscopic hemostasis, time to endoscopy was not associated with better outcomes. Multivariate analysis did not demonstrate any advantages for early endoscopy (less than 6 h) compared with endoscopy within 24 h. CoNCLuSIoNS: Most patients with acute gastrointestinal bleeding can be effectively managed with endoscopy within 24 h. The aim of the present study was to investigate all upper endoscopies performed for suspected UGIB, and assess the effect of time to endoscopy on patient outcomes.
METHodS data collection
A retrospective chart review was performed on all inpatient and emergency room upper endoscopies performed from July 2004 to June 2006 at the University Hospital of the London Health Sciences Centre, London, Ontario. Inpatient gastroenterology teams are rotated among five staff gastroenterologists, as well as residents and fellows. Attending physicians are present at all endoscopies. Patients were identified based on the Ontario schedule of benefits codes for upper endoscopy within an inpatient setting.
All patients older than 18 years of age who received upper endoscopies for suspected UGIB were included in the study. Patients were excluded from the present study if the indication for upper endoscopy was not related to suspected active UGIB. The common nonbleeding indications included dysphagia, screening for portal hypertension or cirrhosis, food impactions and chronic anemia.
Time to endoscopy was calculated from presentation to emergency room with a bleed or the first documentation of overt bleeding if it occurred in an inpatient. A Rockall comorbidity scale was used for assessing the severity of comorbidities (9) . Tachycardia was defined by a heart rate of more than 100 beats/min; hypotension was defined by a heart rate of more than 100 beats/min with a systolic blood pressure of less than 100 mmHg, or systolic blood pressure of 80 mmHg or less, or inotrope use. Significant coagulopathy was defined as an international normalized ratio of more than 3.0, and moderate coagulopathy was defined as an international normalized ratio of 1.3 to 2.9. data abstraction A standardized form with a single data extractor was used to abstract the data from a combination of endoscopy records, electronic patient records and hospital charts. Demographic data, endoscopic findings and patient outcomes up to 30 days (15) 27 (14) 25 (11) Bright red blood per rectum + hypotension or syncope 12 (17) 49 (10) 17 (9) 19 (8) Previous drugs 
Assessment of outcomes
Patients were separated into three groups -endoscopy within 6 h, endoscopy between 6 h to 24 h, and endoscopy more than 24 h from presentation to emergency room with bleed or first documented overt bleeding. The primary end point was the difference in mortality and the need for surgery to stop bleeding among these groups. The secondary outcome was the difference in transfusion requirements among these three groups.
Statistical methods
Multivariate logistic regression was used to analyze the primary outcome of adverse events comprised of all-cause mortality within 30 days of initial endoscopy and the need for surgical intervention for refractory bleeding. Transfusion requirement of packed red blood cells was used as a secondary outcome that was analyzed using multivariate logistic regression. Automated checks were performed for data completion and inconsistencies were manually resolved with a review of medical records. Models with good fit were built examining overt acute nonvariceal UGIB for the primary outcome of mortality or need for surgery. A backward selection method was used. Forward and stepwise models were also built to check for appropriate variables and had concordance with relevant variables selected using the SAS/Stat Software version 9.1.3 (SAS Institute Inc, USA). Models were also built specifically for acute overt nonvariceal UGIB. A univariate analysis in the highest-risk group for those with active bleeding or visible vessel, or adherent clot receiving endoscopic hemostasis was performed examining time to endoscopy versus the primary outcome of mortality or need for surgery and the secondary outcome of transfusion requirements.
rESuLTS
After initial review, 780 potential charts were identified. Sixteen were incomplete, leaving 764. After exclusion criteria were applied, 502 patient charts were identified as eligible for the present study. The demographic characteristics of the study group are presented in Table 1 . Thus, approximately 66% of inpatient endoscopies were performed for suspected acute UGIB. In terms of overt acute nonvariceal UGIB, our primary group of interest with regard to timing of endoscopy, numbered 375 patients. Table 2 shows the overall patient outcomes versus the time to endoscopy. In terms of outcomes, individuals who received endoscopy within 6 h of presentation were more likely to receive intervention and have higher transfusion requirements, but also more likely to require repeat endoscopies and have inadequate visualization of bleeding sources than those with endoscopies at more than 24 h from presentation. Lengths of hospital stay were not significantly different. Table 3 shows the univariate analysis of risk factors for the primary outcome of interest -mortality or need for surgery. These factors were used for subsequent multivariate analysis model building.
The final multivariate model of independent risk factors for overt acute nonvariceal bleeding is shown in Table 4 . This indicates that those having endoscopies within 6 h were 3.6 times more likely to require surgery or die than those who had endoscopy beyond 24 h (95% CI 1.4 to 9.4; P=0.008). Other significant predictors of mortality and requiring surgery were hypotension at presentation, severe comorbidities (ie, cirrhosis, renal failure or metastatic cancer) and older age. Of note, when comparing patients who underwent endoscopy within 24 h only, no significant difference was noted between endoscopy within 6 h (OR 3.6; 95% CI 1.4 to 9.4) and endoscopy within 6 h to 24 h (OR 2.8; 95% CI 1.3 to 6.2).
In the secondary analysis for transfusion requirements, time to endoscopy was not significantly associated with transfusion requirements. The only factors that predicted increased transfusion requirements were lower initial hemoglobin and hypotension at presentation (data not shown).
In the subgroup of patients who received endoscopic hemostasis for overt nonvariceal UGIB, there were 72 patients. Therapies included argon plasma coagulation in 10 patients, bipolar cautery with adrenaline injection in 24 patients, hemoclips with adrenaline injection in 17 patients and adrenaline injections alone in 21 patients. No factors were significantly associated with requiring surgery or 30-day mortality, or with Data presented as n (%) unless indicated otherwise transfusion requirements. Specifically, timing to endoscopyeven in the group receiving endoscopic intervention -did not predict better outcomes in terms of surgery, mortality or transfusion requirements. This group is the most likely to receive benefit from early endoscopy; however, this small subset is likely underpowered to detect small differences in mortality, surgery or transfusion requirements.
dISCuSSIoN
Original studies that investigated the role of upper endoscopy and patient outcomes reported no change in management or patient outcomes; however, these studies were undertaken in an era when therapeutic endoscopy was less commonly used (10) (11) (12) . Some studies (7, 13) have shown a benefit to endoscopy and proton pump inhibition in high-risk bleed populations. Also, a large trial (14) suggests that intravenous proton pump inhibitors before endoscopy may lead to fewer active lesions requiring hemostasis and shorter lengths of stay, although patients with ongoing hemodynamic instability were excluded from this trial. Some retrospective reviews (5, 14, 15) have suggested that endoscopy within 24 h for active bleeding decreases rebleeding and lengths of stay. However, studies investigating endoscopy within 24 h (16, 17) have shown no significant benefit to earlier versus later endoscopy. Our results show that endoscopy within 6 h versus 6 h to 24 h, is not associated with any difference in patient outcomes in terms of mortality and need for surgery, or transfusion requirements in hospital patients presenting with acute nonvariceal UGIB. Patients receiving endoscopy within 24 h had poorer outcomes than those receiving endoscopy at more than 24 h; this likely relates to the severity of bleeds and patients who are more stable (ie, being able to wait longer than 24 h for endoscopy). Even when surveying our highest-risk group (ie, patients who required endoscopic hemostasis for bleeding lesions), there was no benefit in mortality, surgery or transfusion requirements from endoscopy performed within 6 h compared with endoscopy at 6 h to 24 h. Our results are consistent with other retrospective studies investigating the issue of rapid endoscopy (16, 17) .
Predictors that were significant for poorer outcomes in terms of mortality, surgery and transfusion requirements included hypotension at presentation, significant comorbidities as defined by renal failure, cirrhosis or metastatic cancer, and older age. It is possible that organizing rapid endoscopy within 6 h may slow intensive resuscitative efforts, early rescusitative efforts have been shown to decrease mortality of UGIB patients (6) . Also, visualization may be poorer and repeat endoscopies may be required. Early proton pump inhibition may also be beneficial (13) . It has been suggested that rapid endoscopy can lead to more respiratory complications (18) . The current study shows that two-thirds of upper endoscopies performed on inpatients were for the indication of suspected acute UGIB. There does not appear to be any patient benefit to rapid endoscopy within 6 h compared with 6 h to 24 h. Many patients do wait longer than 24 h for suspected UGIB; in our population, this group did not have any adverse clinical outcomes. In fact, patients who had their endoscopies performed at more than 24 h had better clinical outcomes. Given the retrospective nature of the present study, this is limited by selection bias and is difficult to comment on. Patients able to wait longer than 24 h for endoscopy are likely more stable than patients who cannot wait. There are significant limitations to the present retrospective study. The allocation of endoscopy within 6 h, from 6 h to 24 h or longer than 24 h was not part of a randomized protocol; consequently, it is difficult to compare these groups. Patients who received early endoscopy were likely to have a more significant bleed, which leads to poorer patient outcomes. While we tried to account for variables that predicted the severity of the bleed, including patient comorbidities, age, initial hemoglobin and hemodynamic stability, it is still difficult to assess whether the timing of endoscopy is truly an important variable in patient outcomes without a prospective randomized trial. Our sample size may also not be sufficient to predict smaller differences in meaningful clinical outcomes.
Endoscopy within 6 h in the setting of acute nonvariceal UGIB in our population is not associated with decreased mortality, need for surgery or decreased transfusion requirements compared with endoscopy within 6 h to 24 h. Within the highest-risk subgroup of those with bleeds or lesions requiring endoscopic hemostatic intervention, there was still a trend toward worse outcomes with earlier endoscopy, although our sample size of 72 patients is underpowered to make any firm conclusions. Further prospective randomized studies are needed to shed light on the optimal timing of endoscopy for UGIB.
These observations have implications for providing resources for emergency endoscopy services. This usually includes an experienced nurse receiving overtime pay. Requests for emergency endoscopy often arise from junior house staff on other services such as surgery or critical care. Education of medical and paramedical personnel on the lack of efficacy of endoscopy within 6 h compared with 6 h to 24 h, is an important step in planning for the optimal use of hospital resources.
rEFErENCES

